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have not provided diagnostic criteria for one third of the
patients, whose average serum creatinine concentrations
were similar to those in patients with a family history
(118.06 ± 28.62 vs. 130.23 ± 15.47, P = .103). Even the
diagnostic criteria for patient enrollment in this study are
acceptable; three of them had the possibility for pathohis-
tologic confirmation of BEN in tissue unaffected by renal
tumor.
The conclusion reached by the authors was that the
triad of higher urinary neopterin (found in 50% of
patients), erythrocyte sedimentation rate (ESR), and
anemia, frequently seen in patients with infectious or ma-
lignant diseases, was absent in patients with BEN.
It is difficult to perform research aimed at explain-
ing pathophysiologic events in BEN without clear diag-
nostic criteria, especially before CRF onset. Results of
Toncheva et al confirmed a non-inflammatory nature of
BEN, but suggested that the time for revision of diagnos-
tic criteria of BEN has come.
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Reply from the Authors
We would like to inform the readers that biological
materials for neopterin study were collected from BEN
patients who had been managed in dispancery during
a long period of time (25–30 years). All patients in the
published study [1] fulfilled the present criteria for BEN,
and the diagnosis was confirmed histomorphologically,
as well. Therefore, there is no doubt about the diagnostic
parameters used to recruit the patient group.
With regard to the revision of BEN diagnostic criteria,
we consider that all criteria [2–4], used for 50 years, cannot
be neglected. The time showed that they take place in
BEN diagnostics. The diagnostic complex of the disease
could only be enriched by new scientific results.
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Tubulointerstitial injury: Early
or late event in the
pathogenesis of hypertensive
nephropathy?
To the Editor: In Supplement 86 of Kidney Interna-
tional, Sanchez-Lozanda et al [1] elegantly overviewed
the complex relationships between arteriolopathy, tubu-
lointerstitial inflammation, and glomerular hemody-
namics in different models of chronic kidney disease.
Unfortunately, the pathogenesis of kidney injury related
to primary hypertension was barely discussed and re-
quires completion. From the traditional point of view,
the initial sites of kidney damage are medium- and small-
sized arteries presenting myointimal and media hypertro-
phy, hyaline degeneration, and sclerosis [2]. Arteriolopa-
thy leads to the transmission of systemic hypertension to
glomerular capillaries and glomerulosclerosis, otherwise
it may result in ischemia of further nephron structures,
leading to tubular atrophy and interstitial fibrosis. Some
investigators, however, challenge this paradigm, suggest-
ing that it is the tubules and interstitium, rather, that
constitute the initial site of kidney injury. In two-kidney
one-clip rats, Mai et al [3] demonstrated that interstitial
injury occurs early, before glomerular changes become
evident. In hypertensive rats, others observed increased
lipid peroxidation in the renal tubules, but not in the vas-
cular compartment, much earlier than proteinuria or loss
of renal function could be detected [4]. In this regard, we
have recently shown increased urine excretion of tubu-
lar damage markers in patients with untreated primary
hypertension without clinical signs of vascular and
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glomerular injury [5]. It could be supposed that tubu-
lointerstitial inflammation yields cytokines, growth fac-
tors, vasoactive molecules, and free oxygen radicals that
contribute to the development of arteriolar and glomeru-
lar lesions. Some authors go further and extend this hy-
pothesis, assuming that subtle interstitial injury is not so
much the manifestation of hypertensive kidney disease,
but rather the underlying reason for hypertension [6].
Further studies are necessary to clarify this issue.
LESZEK TYLICKI and BOLESLAW RUTKOWKI
Gdan´sk, Poland
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Reply from the Authors
Our paper [1] focused primarily on the relationship of
arteriolar disease and tubulointerstitial inflammation in
renal progression. With renal mass reduction there is an
increase in systemic blood pressure with glomerular hy-
perfiltration, glomerular hypertension, and proteinuria.
Tubulointerstitial inflammation results and appears to
mediate afferent arteriolar disease, which further impairs
autoregulation, resulting in further increases in glomeru-
lar pressure and acceleration of glomerulosclerosis. Ar-
teriolopathy in other conditions is also associated with
glomerular hypertension, reduced plasma flow, ischemia,
and fibrosis.
Drs. Tylicki and Rukowski ask about the relationship
of arteriolopathy and tubulointerstitial inflammation in
essential hypertension. This is an area of special inter-
est to us because we have proposed that these changes
are responsible for the development of salt-sensitive hy-
pertension [2, 3]. As we have proposed, renal injury is
initiated by vasoconstriction and glomerular hyperten-
sion induced by sympathetic nervous system overactivity,
endothelial dysfunction, hyperuricemia, or activation of
the renin-angiotensin system; this leads to tubulointersti-
tial inflammation, intrarenal oxidant and angiotensin II
generation, and afferent arteriolar disease [4]. The arte-
riolopathy results in impaired autoregulation and wors-
ens glomerular hypertension, and also decreases renal
plasma flow, causing ischemia, thus perpetuating tubu-
lointerstitial inflammation [2]. The observation by
Drs. Tylicki and Rutkowski of urinary excretion of tubu-
lar markers in untreated hypertension [4] is consistent
with our pathway. Thus, salt-sensitive hypertension may
be considered a type of subtle acquired renal disease,
which targeted therapies could possibly reverse and/or
cure.
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GAPDH as housekeeping
gene at renal level
To the Editor: In mRNA quantitative studies, choosing
a reliable internal control is mandatory for monitoring
intersample variations and comparing target RNA levels
if assays are performed in different experimental sessions
and come from different centers.
In microdissected kidney biopsies Schmid et al [1] stud-
ied the validity of three housekeeping genes commonly
used in quantitative mRNA analysis: glyceraldehyde-3-
phosphate dehydrogenase (GAPDH), 18S rRNA, and
cyclophilin A. The authors demonstrated that in the tubu-
lointerstitium of 12 out of 165 microdissected specimens,
GAPDH expression was significantly lower in compari-
son to 18S rRNA or cyclophilin A, thus warning inves-
tigators on the use of GAPDH in this type of setting.
Nevertheless, our experience in renal biopsies and in in
vitro studies suggests the possibility of using GAPDH as
internal standard.
We had the opportunity to study by real-time reverse
transcription-polymerase chain reaction (RT/PCR) the
